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1 : GaAs&^S 

2 : Ki/^>M 
3 : y- hS« 

4 : £>B 

5 : &mft£8L 
6 : v-*«« 

7 : ^-^uJiSBWiS 

9 : 7**— A* 
1 0 : O > KQtt 



(2) 

/ 

±i^m^. &mm-v?ttM^rc£ tz&wit jo 

±E«8iP!H\ 

c t *«f« t -r § ¥*f*s«o 

astasias i: 1 ±xiWM.<Dm±mm\mi$.-£ 

S¥«if*8Bo 

±ie^s® « , ^ h 5 > * co* - = v ? mm t m.%. 

Sot, 

J5 [6] tc x -y ^ > 7 L T *- /b A 0 PgP^J^^-r £ X® vo 

stum t -r 5 *2»<*^sco^ig73 s„ 

i o ] w^gi 9 etto¥*<*ttB0«attri* 

« X -y ^ > K -y / L TffittS L , 

CO±fc±3B»»itt3(S?«:R^Siei:, 50 



^ffi^P 6-3 1 0 5 4 7 

2 

m i ox-y^-^>K^ffl^T±ie*-ybA0pa5%ffM 
•s xa t * mt s c t *w a t*z *m{mm<Dm&i 

So 

©UTtesSPSrWU ±tas*©sMmai:±fe««© 
±te^7*-vi^^MT^fSi§B;:sg i ©nan** 

U ±IBiaSP?:^fiK-r^l?®«lc±fBS 1 ©MP J: *5 

r»ipffi«©/jN? \,->mm<om 2 couan^w-r s x -y ^ >^7* 

TX^^:ffll/-T±lSS^^©SS^P.'>x-y 

5 , ±mmm.<QWi 2 ©gg p «k 0 © x -y ^ > * *^ o 

©ttTlciagp^WL, ±IBSffi©«ffiffiffii:±fgg«© 
±C/W7*— ;I/*«J*-r^#«WICJB 1 CUD** 

l, ±iBiag[5^ffM-r^?'^tc±!e^ 1 ©ggpj: 0 
0flp®«©/h? vSiS©^ 2 ©ggp**-r 5x7f>^" 

^B©^ii7i?i„ 

©KTKGflgp^U ±ie»*g©Sffi®@i:±!eS«© 
±IB*tSfflSfflS©>'<'r'74-v— jV&mfH-f^Zffl&o}— 95 

F^-rx-y^^tc^o^ 1 oas^^tts/wz* 

t *-)i>mmm<D-%!,fr & ±iess^ffi $ tsi s -a- 
Ta*/W7*-ymaap«^-rsisfc*$tyci t 
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3 

m$qi i e] 1 4 * ft** i 5tBigco*Hi*^ 

[0 0 0 1 ] 

JSSftUiHL, »fc{t&«j¥#f* (GaAsI) KJ;£ 
B&J^i&JEO F E T £ftte I C (MM I C ; Microwave Mo 
nolithic Integrated Circuit ) ICM~?%> & <D*V2b%> 0 
[0 0 0 2] 

m&vtzm se*o*»iftflaF e t&si/h* i c cm 

MI C) OKffM^r^l 1 £ft, ^OSiS^n-tr 

X7u-^12 0(a) -12 0(c) tC^To EIK^ 
T. l ttlfitftt), MAtf G a A slStflKaftffli: 

IM* AuGe/Ni / A u <E>8UB^JStf J: < 

cntttT i /a i tDaits*u<ffii^n§o 6& 

S«l±^ffM^n/cy-xm@T\ Au-Ge/Ni/ 

«nfc»a"rs/W7 r *-;i/co±ffl«at?«>)^ Ti/ 

AuSftliT i /A 1 (Oaui&JK3b<J;<ffl^6nSo 8 

M^tiSo ioiil«ioIiBi«i:bftoTiB«S 
n/cy^VFmffiT\ Ni/AutfJ:<ffl^6nS 0 * 

[0 0 0 3] ^C0 2 OOSHiKMM I COiSliS^P-te 



(3) WW¥6-3 1 0 5 4 7 

(^n^nm^-f) 

tcJ;t)^-rao Se>*C7W7*-;l/±»««7*3R» 
•'J7h^7^W7^J:DM« ((22 0(a) 

) o 

[0 0 0 4] 3l*»,v^ StElOXffifr&ffllM. 7'y 
If > if, # U y > £\ x^fy ytc £ t) 5?«{fcimX* 
- fTt\ Sffi l * l 0 0 — 2 0 0 ^ ^nyoil^tc-T^o 

;o ;l/9*x^^vj^K:<t *)Bl&*& (0 2 

0 (b) ) o 

[0005] KftKStEi <Dmm±mzt>rc*)mmB* 

(82 0(c)), 
[0 0 0 6] 

20 $nti^©T% as i (omfrtf 100 — 200^^0 

>Tfc*fc»t»e»*©/>*^G a A s (J»e**=4 
6W/m • K) <DJfrg\ y-h««iS«t?»*L^I»0 

[0 0 0 7] 0!l^tfWBBBB61-2335O#4^8 f 
WIJHBB63- 198377-^^ffi, ' #P*W4-311069^fgtC, S 

« k XCKSlcM? ti/fc±»*« k *S«-r 3 ft fete 

^0 [0008] co»w«±isoj:5*ra«ja*»i*-r* 

fc»£*;*ftft€><D*t\ St5J5£r 1 0 0 — 2 0 0 ^ 
> tc U o ft £ < y- h UBfiflFOiRttlR * L T X 

3ft * os^77 s^^«-r ^c^iwtt^ 

.[0 0 0 9] JftCOSHBB, SBSlS^ffl*^ 
[0 0 10] 
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5 

T?3t*-r*<fc5K:bfcfeOT«*o £ft, ±fe^rrartffi 

J:5K:Lftfe<7)T*&£o 

[0 0 11] g=ft, C05SBBlCffi*¥»<*gBfcl:. ±IE 
[0 0 12] *rcCO*Sltt:SfitC«S**i*S«<0» 

[0 0 13] *ft, ±l2*«*ffiJc»2 0xy^^>h 

U X 2 Oxy f t > h*ffl^T±IE*- )\s*foffi%:B 20 
.[0 0 14] gcft % ^^5g0Jtc^^^2»f*^M^iy^77 

[0 0 15] Sft, COS5Wfc«S*»f*««©«a* 

[0 0 16] *fc, co^icff«¥i«SloHi(i« 
-;i/KiSP* JB/S-r S <* 3 ire L ft t cDTfe £ 0 

[0 0 17] 



*f 6-3 1 0 5 4 7 

[ooi8] «fc, ±BffiJHrtffi»c»»6nft*jii«o 
«W&»©&**<*9*:*<8:£o $ft* ±!2£iis]i*iS 

[0 0 19] £ft, COfEWfcSs^Tfcfc, RJfttt*?® 
fcil* < *-/l/#tt^fg/£*r £ c t ^ J; o TBHfrT 

[0 0 2 0] £ft, S«±tCjg^cbft, S20x 7 ft 

<E>o 

[0 0 2 1] %Tc^ ZCOmfilZlsl^Tte, /W7*-;l/ 
MMl«P^ K% 1 ©HPiOfcliBPffiSK)* 
'hSv^Sf&OS 2 ©BHP*«^*E3ffl*jajB<D» 2 Offl 
Pt^t^VX^^ffl^T^Xy hx-y?-y^^ 
F 5 - Y x y =f- > y ^ ? f -5 C <h E £ 9 . /W7*-;l/fc 

[0022] $ft. iSffliBiLh^xyf^teci: 

s^-r^twwfc^n^tiBBPtft-rsv^^ftfflt^ 

[0 0 2 3] $ft, S«IIliOX7 hX7^>^t 

, ±f fiy W 7 6 ±f eSffi^S S 7? Jtffl * 

■&Ta«/W7sr^;l/Jia«*JgfiR'r*c:i:fcJ:9, [HI 

So 

[0 0 2 4] 

skmm i c<ommmT*$>o. 02(a) —(e) ti^^a! 

h^aT^as 1 m»j««nftffi«T*ao s ft 4 a a 
y-xwi6ooiT«c«j«stiftffiwoAOP»-e, 4 
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7 

[0 0 2 5] 3fc*cH2C^-rSifi^n-6X7p-fl[>B3m 
3*SS»- U7h^7TMt§ (H2 (a) ) 0 ^ 

X^ 1 W4 09J-&TJl'&L/ct,0*ffll/\ 7tM/^X 
h (H^-f) £:VX*lcLT3 OmTorr CDJE^jTM 0 
#Hx^>^*cfcte«k!K OS^nVflD 
(A 9 PpP) 4aW?n« (0 2(b) 

) o 

[0 0 2 6] mty* hU^h^OSSv 

<D*rffll^T, 6 OmTorr ©E*T'3 O^xyf V^t 
(##«) 4 brt«g/SSsHS (0 2(c) ) o COt 

(si, c , ci, OctDM^nt^) 

4aOlUg«t±filfth5o H^^hU^X 

b s^x^clt. i»7^aoNi$ 

fete A u*2S}Hrt£K'5 : fc LTMtS (0 2(d) ) 0 
[0 0 2 7] y~ZSi6^1i.)J7ht7 

^-w^* (^n^na^-r) ***r* 0 
a*5c c -eii^SjHrt&is 5 iz x o tK^t « v-xti 

£Ch£>fc3 0 ^cW^nxhU^yBB*ft8^»- 

2\ xy^>y*cJ:5»ffi{kJDX*fif^\ GaAsli 
1*1 0 0 — 2 0.0 ic-f^o ^LT/U 

7*-;b±^ffi7<DitTU:S« i *JtiB-r*^W7* 
-;U9*xy^>^fc:j;D«JiM-*o iiiclfiiog 
E£«fcfefc9&«W;*y*fcJ:!>N i / Au^JM 

7^Kiil 0«rflgfi8-rs (0 2(e) ) o 

[0028] cocfc^^nswccfcnn 

3&tfV-XfSffi6ItT<9G a A s 1 £V— Xttffi 
6 t«»c-rSA9PeP4 a^t £3£JH4*R«-fc*p 



(5) «f Hfl¥ 6-3 1 0 5 4 7 

4rttctecn^fe v oT£^rt^/g/i (&<DJSM2»*3 1 

9W/m« K) 5 nT^*fc«>, 
[0 0 2 9]^M'J2. %£*^Q»2 0%ttfflKJ: 

[0 0 3 0] 3fcK:«it*tt*c:ov^TKWrSo ±IB*SS 
ff!l4:HI«JcLTJll«iaffifcHU-rv««2 i y-h« 

{*Sfl4 b*Btft-?Z> (0 4 (a) -(c) #BS) o 
[0 0 3 1 ] tt^T, *I8»^ y^Xtt'^XxKOWft 
^^*tc<fct)s N i SfcteA u^FO^SS ;U4 
rt*a»a^ (04(d) ) o 3fct>7?±C*il«l4:BHi 
fc* ftWBRtffBOiglBJR^OJBja, «ffiSMfi{fcirax, 

»*-r* (0 4 (e) ) 0 
[0 0 3 2] CO«fe5*c:*SI*ffi|2Ttt. Srl^4rt*^ 

s 5 o T?t«*r s c i: £ o , y-MS3 ififlSTa* 

»j«fcJ;*»«3lrtOfiT*Wit , r*z:i:«<T**o ft 
±1^11 5 0^ Lm' Sfi l fcJM^aptfifi^fc 

[0033] mum 3 . 3fc*c*aflaofls 3 commm^ «t 
^^issmm 1 c^a c ^o^^*0tcoi/^TH^"r 

£ G 0 5 tc*rT<i: -5 c O^SIStfl 3 Tfciu S?H4F*3* 
&«5 0T3fcWr*fci:fcK:, GaAsIffillB^ 
^pg(5 4tCfR]^T^—;b4 c^rJgfiEU 4^-;V4 c J*HC 
i!5 1 LTl^fCli(D^7 > KII 1 Oh 

[0 0 3 4] ^aJiS-ffitCOV^BiWrSo 0 6 (a) 
— (d) <DXSt£04(a) -(d) OXS^fil— "PfeSO 

x\ ccTi$^nyLV£<Dj:mz-D^Tmm-?z>o 0 6 

(e) tc^-rj;^^. *««**J5KLfe«. Sffil*l 0 
40 0 — 2 0 0 ^a^c^fift-f £0 

[0 0 3 5] 0 6(f) tCfet^T, 7^-hl/yX 

13S®tc^-;l/4 c*Jgj*b2SH8P4 h^il^^^o ^ 

!)H)B^7*lc«l;9Ni/AuWU ^6tcfflft? 
y 'y^tcj;»5 A u*»JS8LT»BB««l 0M^S5 1 

[0 0 3 6] C(0<fc«5a7?j**ffll^Ci:tcJ:!5 x 
50 »OftftOffiJHrt&«4:. V-^tS6^8«t5fc«) 
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[0 0 3 7] igjMO 4 . jftlcaMBfiott 4 CDHSgW 4 

COHlSffil-PttG a A s±fc: i - A 1 G a A 
s, /^777i, n-GaAsMll^llUcfeO* 

[0 0 3 8] WT, Hifi^Sfc:ou^TKM"r*o G a A 
slfi 1 ±iC i-AlGaAsllc, ^777i 1 70 
b. n-GaAsIla^ailfclKSU SiHJfc 

M&Ltc&(D%m^T, 3 0mTorr (DJ±?) T'n-Ga A 
sll a . 7rJB lb, i-AlGaAsll c^: 

ffl^T, 6 OmTorr <DEE*T3 O^fflx^f^tS 

Wo COif, i-A 1 GaAsll ctiA77<tBS 20 

Tjgfi£:£jl6]4 0M^OA777l 1 blCfcTfSxy 

WtfS»fcfc£o Ifcn-GaAslla, ^v7TM 
lb, i— A 1 GaAsll c ^fifljcxy ^-V^Lfc 
»»«ctt«B*«K-rftSl6*rt» (Si, c, CI. 

SWH:feCOSia»«tt«fcnSo &*5, 5 2, 5 3ti 

*n^j(i«i*a*— ;i/4 o, ;i/4 c^w-r^^s 
[0039] &*5, ±i2jmatfjB2owii«i?tt*ji 

[0 0 4 0] ^Tc, ±I3S 3 ©jtJItffilTtt. ffljH 4 rt* 

[004 1 ] $mm 5 . &ic*Kw<Dm 5 ©usswc 
[0042] ^^cSi^g7^j*^cot^TU^H^*r§ 0 s-r. a 

9(a) fcS-r<td«C, WJ^TOclTGaAsSS 

i Sffiic F u-r vii 2 , y-hti3, y-xii 

*f5ftl/\ jR^Tg«lSffi£. 0 1 

ttOSSQ 13a, 13 b^t^TX^^^TX7f 



W6-3 1 0 5 4 7 

JO 

[0 0 4 3] C©fcfrS^©(MPffi«#l o«tt±sa 

^£*t5 0 CCTit /h^t^OMP 1 3 a &5 0 /i m 
xiOpm, ^Sl^OfflP 1 3 b ttl 00|imX50 
/i m£ Lfco 01 UCH2 S04 : H2 02 : H2 0 = 
100cc:500cc:i00cc OiJ^X x^ 

^Dvx^ipai^i omm%:zt3Lyr>tr& 

S#»2 0-3 0 fimS^oTt^L ttffrfr& 0 fer> 
T^W7t>-;l/9 tfSlfi l^HL fcH* jSTflfcEf© 
;b (C3«) 1 KiGaAsIIl 20-30/im 

J^IIII4«S»# 100/i m©«^«:» 30-4 0^\ 
SffiifW 150/1 mOif^ii^ 9 0 - 1 2 0^\ 
tf2 0 0/imOl^i*5 1 2 0—1 5 0#T£5 o £fc 
CCDH^ij5-etiH2 S04^^x7bX7fy^ 
ffl^TV^/c:^ Si^^fRj^^LTO. 6—1. 0^0 
U-^FX7^>Wti:5o 

*BflPffl5l 3 a©»»/<*->fcoei*«:3 0 /imt^ 
3?c46, 0 9(b) fcSVTcfcdfc:* >B±o* 
-rKxyfyWiS!3gt\ DtO^t^t^W 
1 *&j£?2>£51C%:%o $fc*-<DHL *-;H l ©HE 
DHttS«ttlcftS*, ^lSffifcJ&SSnfcfg&ttjR 

[0 0 4 4] Ml^TStS 1 ©Affile ^5 VFSffi 1 0£ 
±E**«Wi:lRl*fc:«fiK"r* (0 9(c) ) 0 £fcc© 
ft. H»^T\ ;H lWAu^'^l 2TS463^tf 
£?t;:LTkcfc< (0 9(d) % c.cDcfcdtcT^C 

3S14&rpj±-f £ D 

[0 0 4 5] ccq J: -5 tc^HSSWtc cfc nfc^ ^-OBBPffi 
a* 55 1 0f»«±»fc*MP»l 3 a, 1 3b^t§x 

c£*cJ:?K K^flBOiaSP l 1 fc/VTT'*— ;l/9 

#&#)J i ft^LHll6«4 «cik^T»K»ffiuuBdl«nfell6 
[oo4 6] afec©*iB«yett, ±ib*— ;n i rt* 
#>v~tz>mzf8^bn&A u s n¥-m&'p j p&!bicm 

t^CiW#yWli: A u.S n¥B3tflHlS5l 1 tC?5f u 

[0 0 4 7] ^SS^iJ 6 . 6 OftttMlC «£ 

^i^jlSMM I CcDSiig75-f4^0tCOV>Tltt0fl-r^o 0 
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7k llaliFE TTO^fc»«S*lftSlt««0*» 

[0 0 4 8] 3fc»c«Ba^rtt»cov>T»wi-rs 0 ±tmm 
mstmffii^ ^sig, ssftxa^iiT, hi oic 

V^fT^o /hSl^OHPti7 Oftmxi 

0 /zrru *#l/\£E>BaPte 1 00/zmX70^m£:L 
tc 0 Stem 1.4 S i C 1 4 /C 1 2 #*£:ffll^;te*§'& 

^•To ii©i<J:D77^saPi«tf l 0fiS4§i:x7 
^>^«S#ft2 0-3 0 fima4oT<SCktf^ 

ffi7i£>*— 71/ 1 1 bfiGaAs gfi 1 2 0 — 30 

^ V*l$«Ui*Kfftf 100|i mO«*li» 10 0^ 

1 2 0^\ gtgjftf 1 5 0 \i mOm&ltlfo 15 0—17 
0^\ StRJS#2 0 0 |im^ift2 0 0-2 2 05) 

[0 0 4 9] C<OjH6«T?ttC 1 ^F7^X7f^* 
Tg^/c^t^ Fx«yf>^W^/u^i:4^o 

<DE»(i5 /imtW/:^ H 1 3 (b) tcijrrj: Mc, 

U ^(Dm^^ 5 ^mtt^C £lc<£oT#Il 0 ^m<D 
*-;l/l*l»cAu*SftiitfJ:5»c»rt-e** (Hi l 

(C) ) o 

[0050] vLt(D*.*>izmf&'tz>z-tT\ mzn&vh 

[0 0 5 1 ] jlttftl 7 . 7 OUSSWc J: 

1 5^*5^T. 9 b&K^Xy^-V^lCcfc pffM^n 
fc£i»ett©/W7*— 7l/±ffi, 9 c ttBOffi 1 1 £ t 

[0052] 5fcJciHJt^r*6fc:^v^TWflB ; rSo «k*#J£ 

|B|«*cLTaffiX8. ?Sffi{tXS^jlT (Hi 6(a) 

T, F7^fx>yf y^;W7>t-;l/9 d^iTJB 
C0i:f/X7f>m^i: IT^il/^ 

i C 14 /C I 2 ^k<D£rffl^T#J3 Oftxyfvy 



(7) RPBS¥ 6-3 1 0 5 4 7 

72 

til. (0 16 (b) ) o 

[0 0 5 3] ?Kt,cm2£mtLT, FETSUST^W 
T *-;l/SU»te fnftiiP L * # §k J U h «rx ^ 

>T7*-;b*j«i*-£s 0 s«J*tf 1 5 o^moi^ 

•)x7hX7f>^i^l 2 0|im, Sfif^2 0 
0 (imOlSlWi'V hX7f>^W^ 1 70/im 
70 h-TS (016(c) ) 0 Itt^T. /I/ 1 l^Au^ 
y*l 2Ta»iity (Hi 6(d) ) o 
[0 0 5 4] C(DX^tC^mMm7 iCfS^X^, Y=7-< 

hX7f>^ct;W7^- 7l>T£P9 c i:tHl 
SB l 1 filers cfcl;:<fct> , X7fy^Ii 

So 

[0 0 5 5] Hfig#iJ8. *lc*awoS8Ol!«0!llcj: 
20 SiftJSKMM I COjHJfi>jffi*H 1 7 fcoi>TlMWr 
£0 Elfcfc^T. 1 1 a^K7^X7f>^CJ:^FE 

9 eWxy hX7fy^cj;»}M?n^^7 
7l/OTSPT£& 0 
[0 0 5 6] 3*tc«il>Srttte:ot^TBlB8-rSo S£ 
*ffilfcBiaik:bT*ffiXa, Pfffifbxa^rMT (0 1 8 
(a) ) . ^^TS®»^7W7 7 vi>-7l/i:, R;W7* 

30 SSPSfcLT^xv hX7f^TvW7*- 7b0TF959 
e^MtSo ^O^^OX^^^^-TX^fi^^U 
^h*fflv\ xy^:/^tt:±IEfcHi;«>0*m\ 
$/cX7?y^HtiSSaP^ 1 0 0 jim, 15 0/1 
m, 2 00 /imilfcl55^T\ 
tfJBdlStt* (Hi 8(b) ) o 
[0 0 5 7] F E TgPiST^7W7 f ^— 7VTSP9 e 

vx^:fflt\ SSS&J7 0 |imlT*F7^X7f^t 
4c £££ oW 7*— 7UD_tgP 9 f^MLT/W 

cochin 1 a*jBrit-rs (01 8(c) ) o mmtti 5 

0 /im(0^|*&ttK , 7-Yx^^V^ , <DiSiS* 1 2 0 ftm, 
Sffi/P#2 0 0 /imOiMF^^x^^y^i^^ 

1 70fimi:t§o C(D^fOF7-l'X7f^M7 
tt±E*W«!l7i:Bli;< S i C 14 /c 12 Sfcfli^ 

" So &^Ts 71/ 1 lrt%Au^7*l 2TS*&i&tf 
(H 1 8 (d) ) o 

[0 0 5 8] COd:3tC')X7hX7fy^a^W 
7*-7l/TSP9 e^9cicBf&Lfcm, K^-Txy^y 
50 tCcfc 01H1SP 1 1 a i:;W7^-;b±8S9 f £*wm\zffi 
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13 

J&*Z£tlc&*)^ ±15**50117 fcra««C, lyfyy 
[0 0 5 9] &*5, ±iB*fiWM7t?tt, ±«5, TSP<D2 

[0 0 6 0] 

[0 0 6 l ] ±i3ffi»rtffifc:&B»*I8ttS* fc 

SWiffi«rt*&BB"ejfc»U ^olfilB^t,M 

<£ d te: b tz<D X\ Wtifom<D&mtf' W7^;^lTl 
[0 0 6 2] Sfc, <l^Wfc«S*SW*««OS3i^ 

[0 0 6 3] Sfc, ±f3Bt*ft^— ;i/*(*fflj*}gjsil'rs 

[0064] £<DmRfc&**m&mw<Dmw5 
m±. MT&-)Vtei&m<Dm 1 ©rapt, i£sg 1 osa 

P J: t) fe MPffiStoVh £ V^^cD^ 2 ©HJP *|rr * DO 40 
k (HIgf5 k ^ iqB$ fl5 jg-r * <£ 3 K L fc <DT% x >y 

[0 0 6 5] £fc, S«SffiffliJtc K^xy^v^cj; 
■U ±K/W7*-;l/*J&a^*««. arf±IBDfl« 
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